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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display which 
has no crossover wiring of a LCD electrode and is applicable to 
chip-on-glass(COG) mounting, by providing it with a controller which 
reverses displaying bit data of a second LCD forward/backward in relation 
to displaying bit data of a first LCD and sends the reversed data to a driver. 
SOLUTION: This device is equipped with a driver 5 which drives a 
terminal of each electrode in either a first or a second LCD panel 1, 2, and 
a controller 1 1 which reverses display bit data of the second LCD 2 
forward/backward in relation to display bit data of the first LCD 1 and 
sends the reversed data to the driver 5. When electrodes driven by the 
driver 5 are connected mutually from inside to outward, a crossover wiring 
does not occur in the mutual connection. In addition, because the driven 
side is opposite from a wiring line 15 which connects symmetrical 
electrodes each other, the LCD panel can be connected to the electrode 
without a multi-layer interconnection and a multi-layer board, and the 
chip-on-glass mounting of the panel is applicable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a liquid crystal display, in detail, this invention loses crossover wiring 
of the segment electrode of LCD in the liquid crystal display of an oblong display of the two-sheet liquid crystal display panel 
(LCD) array composition which memorizes a dot-matrix pattern and displays a character etc., and relates to the liquid crystal 
display of composition so that it may be suitable for chip-on glass (COG) mounting. 
[0002] 

[Description of the Prior Art] With FAX, a copying machine, and telephone equipment, although the message etc. is displayed 
by LCD, at this kind of LCD, the composition whose screen compares by arranging LCD of two sheets in a longitudinal 
direction, and drives LCD of two sheets one by one by the relation it is oblong unrelated is taken. Drawing 2 is an example of 
the drive circuit about LCD of two-sheet [ this kind of] array composition of the former of 16 character representation 5x8 
dots/character. 1 and 2 are LCD, respectively, they are arranged by the longitudinal direction in a liquid crystal display 7, and 
after the grade which a joint 3 does not understand has insulated, they constitute the screen of a liquid crystal display 7. It is 
compared, insulated and arranged so that each at the right nose of cam of the column electrodes CI, C2, --, C8 of LCD 1 and 
the nose of cam of left-hand side of the column electrodes C9, CIO, --, C16 of LCD2 may correspond. These electrodes 
circulate one by one by the column driver 4 in order of the column electrodes CI, C2, --, C8 and the column electrodes C9 
and CIO, --, CI 6, CI and C2, and --, and are serially driven according to Clock CLK and the LCD display timing signal Dc 
from the controller 6. 

[0003] The segment electrodes SI and S2 of LCD 1, --, the segment electrodes S41, S42, --, S80 of S40 and LCD2 are driven 
by the segment driver 5, respectively. From a controller 6, with Clock CLK, the segment driver 5 is memorized to internal 
RAM corresponding to each column, serially in response to the fact that indicative-data SD. It is made to synchronize with the 
drive timing CI and C2 by the side of a column electrode, --, the synchronizing signal Cs generated synchronizing with C8, 
C9, C10, CI 6, and the display dot data corresponding to each column are read from RAM according to these, first The 
segment electrodes SI and S2 and --S40 are serially driven one by one to the display timing of LCD 1, and the segment 
electrodes S41, S42, S80 are serially driven one by one to the display timing of LCD2. 

[0004] A controller 6 uses an indicative data as bit data, and transmits it to the segment driver 5 serially, the indicative data to 
which it is transmitted in this case -- every LCD ~ or it is bit serial data which contain the segment data for all columns in 
each LCD correspondence The display bit data of the segment corresponding to each column are arranged so that the last 
display bit which becomes the right-hand side may become a head and the bit of the display position of a left-hand side head 
may become the last. By the way, with FAX, a copying machine, and telephone equipment, since there are not many display 
columns, LCD2 drives after LCD1 and this is repeated successively. Then, according to the drive timing by the side of a 
column, the display of LCD 1 and the display of LCD2 is chosen. Therefore, you may add the previous LCD display timing 
signal Dc to the column driver 5. 

[0005] Now, after driving the segment driver 5 from such a relation serially one by one from the segment electrode S 1 to S40 
and completing the display of LCD 1, from the segment electrode S41 to S80 is driven serially continuously. Then, the 
segment electrodes SI and S41 are connected in common, the segment electrodes S2 and S42 and the segment electrodes S40 
and S80 are connected in common, and it drives by the common segment driver 5 so that it may illustrate. In such connection, 
it is necessary to carry out crossover wiring of the segment electrode. Usually, this crossover wiring is realized by the 
multilayer substrate, a multilayer interconnection, a double-sided wiring substrate, etc. 
[0006] 

[Problem(s) to be Solved by the Invention] High density assembly is required also for a liquid crystal display with the 
miniaturization and thin-shape-izing of equipment in which this is built. Since it is such, a liquid crystal display tends to carry 
out COG mounting. However, in COG mounting, there is a problem that crossover wiring cannot be performed. Moreover, if 
a multilayer substrate etc. is used, the thickness of a substrate will become thick and a manufacture man day will increase that 
much. As for this, the same is said of a multilayer interconnection. This invention solves the trouble of such conventional 
technology, loses crossover wiring of a LCD electrode in LCD which arranges two or more LCD and constitutes the display 
screen, and aims at offering the liquid crystal display suitable for COG mounting. 
[0007] 

[Means for Solving the Problem] The feature of the liquid crystal display of this invention for attaining such a purpose The 
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1st and the 2nd LCD panel, It is based on a boundary line about each electrode of the 1st arranged in the side of the direction 
which intersects perpendicularly with the boundary line which compared, arranged and compared the 1st and 2nd LCD panels 
to a longitudinal direction or lengthwise, and 2nd LCD panels. Two or more wiring lines which connect the electrodes in the 
position of symmetry mutually toward an outside, respectively from the inside, The driver which drives serially the terminal 
of one electrode of each of the 1st of an opposite side and the 2nd LCD panel which are not connected to this wiring line, It 
has the controller which is made to reverse the display bit data of the 2nd LCD to the display bit data of the 1st LCD 
approximately, and is sent out to a driver. 
[0008] 

[Embodiments of the Invention] Thus, if the electrodes in the position of symmetry are mutually connected toward an outside 
in the opposite side about each electrode driven by the driver, respectively from the inside, crossover wiring does not need to 
occur in interconnection. Moreover, since the driving side is an opposite side with the wiring line which connects symmetrical 
electrodes, a problem is not produced in wiring with the output of a driver, either. Consequently, even if it uses neither a 
multilayer interconnection nor a multilayer substrate for connection with the electrode of the LCD panel, it ends and it is also 
possible to carry out COG mounting. 
[0009] 

[Example] Drawing 1 is the block diagram of one example which applied the liquid crystal display of this invention. In 
addition, the same sign shows the same component as drawing 2 , and it omits the explanation. Although 10 is a liquid crystal 
display and it has LCD1 and LCD2 like the thing of drawing 2 , as for drawing 2 , the topology of the segment electrodes SI 
and S2 of LCD 1, the segment electrodes S41, S42, -, S80 of S40 and LCD2 is different. Moreover, it changes to a 
controller 6 and has the controller 1 1 . 

[0010] Here, the segment electrodes S40 and S41 are connected one by one for the electrode of an opposite side by the wiring 
line 15 in common toward an outside from the inside, the segment electrodes S39 and S42 are connected in common, and, as 
for the segment electrode of LCD 1, and the segment electrode of LCD2, the segment electrodes SI and S80 are connected in 
common by the electrode side to which the output of the segment driver 5 is connected on the - No. 1 outside. Therefore, 
there is no crossover connection in segment inter-electrode connection. In addition, connection of the electrode by such 
wiring line 15 connects from the inside the segment electrodes which are in the position of symmetry on the basis of the 
boundary line of a joint 3 as a thing of a couple one by one toward an outside. In such wiring, electrode wiring of LCD2 is 
connection of an opposite direction in LCD1 to the segment driver 5. Therefore, the drive sequence also becomes LCD1 and 
an opposite direction. 

[001 1] Although a processor and memory constitute a controller 1 1 and program processing has realized the function of each 
following circuit, here explains the function and operation on the basis of the circuit of hardware on account of explanation. 
As a function which the program memorized by memory has realized, it has the bidirectional shift register 12, and the timing 
signal generating circuit 13 and RAM14. The timing signal generating circuit 13 outputs Clock CLK to the column driver 4 
and the segment driver 5, and sends out the timing signal Dc of a display change to the column driver 4. In addition, the 
control circuit which controls these circuits is taken as a controller 1 1 here, without illustrating specially as another block. 
[0012] The bidirectional shift register 12 memorizes 40 bits of segment data displayed corresponding to a column, and the 
40-bit data displayed in the column are memorized in advance of a column drive. When it responds for the bidirectional shift 
register 12 to be able to receive Clock CLK and the drive timing signal Dc from the timing signal generating circuit 13 and 
the first drive timing signal Dc (display timing of LCD 1) is received When it is set as the state of reading the bidirectional 
shift register 12 from A and the drive timing signal Dc (display timing of LCD2) is received next It is set as the state of 
reading the bidirectional shift register 12 from B, and indicative-data SD memorized, respectively is outputted to the segment 
driver 5 according to Clock CLK. 

[0013] Consequently, the time of the display timing of LCD 1 and an indicative data will be reversed approximately, and 
mirror image-related bit data will be sent out at the time of the display timing of LCD2. Consequently, such data are 
memorized by the memory (SRAM5a) of the segment driver 5 to each display timing of LCD 1 and LCD2 corresponding to 
each column. 

[0014] On the other hand, in the segment driver 5, SRAM5a and control circuit 5b are prepared, and SRAM5a has each 
address corresponding to the column electrodes CI, C2, --, C8 or the column electrodes C9, C10, --, C16 in it. At the time of 
the display timing of LCD 1, it is memorized to each address, and the bit data of the segment electrodes S41, S42, --, S80 are 
memorized to each at the time of the display timing of the bit data of the segment electrodes SI, S2, --, S40, and LCD2. And 
according to the synchronizing signal Cs for choosing the following column sent out from the column driver 4, each address is 
chosen by control circuit 5b, and is read. Control circuit 5b reads display bit data from the address chosen according to the 
control signal Cs and Clock CLK, obtains the bit data of a segment corresponding to each column, and drives each segment 
electrode serially through driver amplifier based on this. 

[0015] Consequently, in the display of LCD 1, as usual, at the time of the column drive period, the segment driver 5 sets the 
bit data of a segment by the drive timing of each column electrodes CI , C2, --, C8 from SRAM5a, reads them for every 
column, and drives each segment electrodes SI, S2, --, S40 one by one at it according to the read bit data. And in the display 
of LCD2, at the time of the column drive period, the segment driver 5 sets the bit data of a segment by the drive timing of 
each column electrodes C9, C10, --, CI 6 from SRAM5a, reads them for every column, and drives each segment electrodes 
S80, S79, --, S41 to the opposite direction with the former one by one according to the read bit data. Such a drive returns with 
LCD2 from LCD1, and LCD1, a segment electrode is also again circulated according to the circulation drive of LCD2 and a 
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column electrode, and the drive is performed. 

[0016] At this time In the display of LCD2, since the bit data of the segment drive read from SRAM5a are mirror image bit 
data with which order was reversed, the data aligned with the bit data of an opposite direction called each segment electrodes 
S80, S79, --, S41 will be sent out synchronizing with each drive timing. Since the indicative data which became LCD1 and an 
opposite direction according to the drive sequence is read from SRAM5a one by one even if electrode wiring of LCD2 is 
connection of an opposite direction in LCD1 to the segment driver 5 as the result, the content and drive timing of an 
indicative data conform. Therefore, a display state is performed without a change as usual. 

[0017] Although explained above, although the segment electrode by the side of LCD 1 is connected to a segment driver, in 
the example, this may connect the segment electrode by the side of LCD2 to a segment driver. Moreover, although LCD of 
two sheets is arranged in the longitudinal direction, when it has arranged to lengthwise, the relation between a column 
electrode and a segment electrode only interchanges, and, of course, this invention can be applied similarly. Moreover, the 
method of control of each driver can take various gestalten according to a design by the controller, and, of course, it is not 
limited to an example, that by which especially the bidirectional shift register that generates mirror image-related display bit 
data is limited to this -- it is not -- a register - since what is necessary is to memorize bit data from an opposite direction to 
make a note, and just to read it, it can be made to generate simply by program processing etc. 
[0018] 

[Effect of the Invention] If it is in this invention, since it is made to connect the electrodes in the position of symmetry 
mutually toward an outside in the opposite side about each electrode driven by the driver, respectively from the inside as 
explained above, crossover wiring does not need to occur in interconnection. Moreover, since the driving side is an opposite 
side with the wiring line which connects symmetrical electrodes, a problem is not produced in wiring with the output of a 
driver, either. Consequently, even if it uses neither a multilayer interconnection nor a multilayer substrate for connection with 
the electrode of the LCD panel, it ends and it is also possible to carry out COG mounting. 
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